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ists at Carlsruhe in 1860, due largely to 
the initiative of Kekuk?, Cannizzaro 
played a leading role. Lothar Meyer 
said (1860) after reading Cannizzaro 's 
pamphlet, "the scales fell from my 
eyes, my doubts disappeared, and a 
feeling of tranquil security took their 
place." And while the hypothesis of 
Avogadro still remained a subject of 
controversy for some years, the day was 
won. 

THE AVOGADBO MEDAL AND THE 
WOBK OF PBOFESSOB MOBSE 

In 1911 an international congress of 
scientists met in Turin, where Avoga- 
dro was formerly a professor in the 
university, for the purpose of cele- 
brating the hundredth anniversary of 
the famous "Hypothesis" and of 
honoring the memory of its author. 
Out of the funds contributed for the 
occasion 1,500 Lire were set aside for 
an "Avogadro Medal" to be awarded, 
during the year 1915 or soon there- 
after, by the Academy of Sciences of 
Turin, to the one who in its judgment 
should have published during the three- 
year period, 1912-1913-1914, the most 
notable contribution (experimental or 
theoretical) in the domain of molecular 
physics. It was this medal which was 
awarded at a meeting of all the sec- 
tions of the Accademia Delle Scienze 
Bi Torino on February 6, 1916, to Pro- 
fessor H. N. Morse, of the Johns Hop- 
kins University, for his work upon 
' ' The Osmotic Pressure of Aqueous So- 
lutions." This investigation was be- 
gun, after considerable tentative study 
of the problems to be solved, about 
1899, and it has since been carried out 
under the auspices of the Carnegie In- 
stitution of Washington. A report on 
the progress of the first fourteen years 
of the work is given in Publication 198 
of the Institution. 

It is impossible to give in the space 
available any adequate outline of the 
investigation of Professor Morse and 
his co-workers, Drs. Prazer and Hol- 
land; but a few brief statements may 



be useful by way of orientation. In 
1877, "W. Pfeffer, then professor of 
botany at Basel, published under the 
title "Osmotische TJntersuchungen" an 
account of his endeavors to measure os- 
motic pressure by means of porous cells 
lined with a "semi-permeable" mem- 
brane consisting of potassium ferro- 
cyanide. The phenomena described by 
Pfeffer were impressive, and his quan- 
titative results were accepted as at 
least approximately correct. He at^ 
tempted the measurement of very mod- 
erate pressures only, and the concentra- 
tion of his solutions was given in per- 
centages. No one seems to have con- 
cerned himself about the molecular 
concentration of Pfeffer 's solutions 
until 1887 when Van't Hoff published 
his epoch-making conclusions regarding 
the analogy between gas pressure and 
the osmotic pressure of solutions. 
Van't Hoff's conclusion that the latter 
would be found to obey the laws of 
Boyle and Gay-Lussac for gases was 
based, in part, on the recalculated re- 
sults of Pfeffer 's experiments. To 
chemists the way now seemed clear to a 
satisfactory experimental study of the 
molecular condition of substances in so- 
lution; for it was only necessary to 
measure their osmotic pressure, and, 
apparently, Pfeffer had shown how this 
could be done. Probably in nearly 
every working laboratory in the world 
attempts were soon made to repeat the 
experiments of Pfeffer as a prelimi- 
nary to the investigation of solutions 
through their osmotic pressure; but 
every such attempt failed. 

All serious attempts to measure os- 
motic pressure directly were soon 
abandoned, except by Professor Morse 
and his co-workers. The reason why 
all previous investigators (himself in- 
eluded) had failed to attain even to the 
partial success of Pfeffer, and why 
Pfeffer himself had not obtained better 
results, is shown in his chapter on 
"Membranes." A fundamental condi- 
tion of success in the direct measure- 
ment of osmotic pressure is found to be 
that the semi-permeable membrane shall 
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consist exclusively of "plugs driven 
with great force into the mouths of the 
pores of the cell wall where they open 
upon the surface of the space occupied 
by the solution." But how were these 
"plugs" to be driven into plaee with 
such force that no pressure can dis- 
place them? The solution of this prob- 
lem was the electrolytic method of de- 
positing semi-permeable membranes 
which was devised by Professor Morse, 
and which is now the only method in 
use for the building up of osmotic 
membranes. 

It was necessary, however, in order 
that deposition occur in exactly the 
right positions, namely, just within the 
inner mouths of the pores, to secure a 
texture of porous cell wall of a hitherto 
unknown degree of fineness. The requi- 
site degree of uniformity and fineness 
of texture of porous cell wall was finally 
obtained, after four years of experi- 
mental work with clays from many 
sources. After developing to a high de- 
gree of precision all phases of the 
method, the formal measurement of os- 
motic pressure was begun. The most 
striking conclusions to be drawn from 
the results to date are: (1) that the 
magnitude of osmotie pressure in aque- 
ous solutions depends on the numerical 
ratio of the solute to the solvent mole- 
cules; (2) that the laws of Boyle and 
Gay-Lussac for gases hold good for the 
osmotic pressure of solutions, but in a 
different sense from that supposed by 
Van't Hoff. According to Van 't Hoff, 
and most others, a gram-molecular 
weight of a substance dissolved in water 
and diluted to a liter volume should, at 
zero degrees, exert an osmotie pressure 
of 22.26 atmospheres, the same pressure 
which an equal quantity of gas exerts 
at the same temperature when its vol- 
ume is reduced to one liter. This is not 
true. It is true that if a gram-molecu- 
lar weight of a substance is dissolved 
in 1,000 grams of water at zero de- 
grees, and no hydration occurs to 
cjiange the numerical ratio of solute 
to solvent molecules, the osmotic pres- 
sure of the solution will be found to be 



22.26 atmospheres and at any higher 
temperature it will be what the law of 
Gay-Lussac would require. 

SCIENTIFIC ITEMS 

We record with regret the death of 
Dr. Lueien Ira Blake, formerly pro- 
fessor of physics and electrical engi- 
neering at the University of Kansas; of 
Dr. James William White, emeritus pro- 
fessor of surgery in the University of 
Pennsylvania, and a trustee of the uni- 
versity; of Dr. William Frederick 
King, chief astronomer of the Canadian 
government; of Professor P. Sehenek, 
the director of the physiological insti- 
tute at Marburg, and of M. Octave 
Lignier, professor of botany at the 
University of Caen. 

Members of the National Academy 
of Sciences have been elected, as fol- 
lows: Gregory Paul Baxter, professor 
of chemistry, Harvard University; Gil- 
bert Ames Bliss, professor of mathe- 
matics, University of Chicago; Marston 
Taylor Bogert, professor of organic 
chemistry, Columbia University; Otto 
Polin, professor of biological chemistry, 
Harvard Medical School; Leland Ossian 
Howard, chief of the Bureau of Ento- 
mology, U. S. Department of Agricul- 
ture; Phoebus Aaron Theodore Levene, 
member in biological chemistry, Bocke- 
feller Institute; Alfred Goldsborough 
Mayer, director of the department of 
marine biology, Carnegie Institution; 
Raymond Pearl, head of the depart- 
ment of biology, Maine Agricultural 
Experiment Station; Prank Schles- 
inger, director of the Allegheny Observ- 
atory, University of Pittsburgh. 

The Eoyal Society has elected as 
foreign members: Prince Boris Galit- 
zin, head of the Russian Meteorolog- 
ical Service; Dr. C. L. A. Laveran, of 
Paris, discoverer of the malarial para- 
site; Dr. Johan Hjort, director of Nor- 
wegian Fisheries; Professor Jules Bor- 
det, the bacteriologist of the University 
of Brussels, and Professor H. Kamer- 
lingh-Onnes, professor of physics at 
Leyden. 



